585th MEETING, GUILDFORD 89 broader peak (Jones & Jay, 1975) . Fractionation of tRNA in this second peak on arginine-agarose (Jay et al., 1976) gives three peaks of tRNAMCt (Fig. 1) . The fractions were assayed for [3H]formyl-accepting activity by using an Escherichia coli transformylase preparation and for [ 14Clmethionine-accepting activity by using both a crude homologous synthetase preparation and a crude synthetase preparation from E. coli as described previously (Jay & Jones, 1977b) . The tRNAMCt species in peak A is aminoacylated only by the homologous enzyme, whereas the tRNAMCt species in peaks B and C are aminoacylated with the E. coli enzyme. (tRNAMct in peak C is also aminoacylated to a much lesser extent with homologous enzyme.) Guillemaut & Weil (1975) have shown that bean (Phaseolus vulgaris) chloroplast tRNAMet species are only aminoacylated with organelle or prokaryotic synthetases, whereas the cytoplasmic tRNA,M~ species cannot be aminoacylated with these synthetases. It is probable, therefore, that the tRNAMet species in peaks B and C are of organelle origin and most likely of chloroplast origin, since this organelle is very much larger than the mitochondria in S. obliquus. MethionyltRNA in peak B is efficiently formylated, whereas the methionyl-tRNA species in peaks A and C are not formylated by the E. coli transformylase. These assays suggest that peak A contains cytoplasmic tRNA,Met whereas peaks B and C contain the chloroplastic species tRNA,Me' and t R N A r respectively.
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The tRNA species in peaks B and C have been purified further by successive steps of reversed-phase chromatography (RPC-5) (Pearson et al., 1971 ) at pH7.0 and 4.4. This procedure has given tRNA,Met and tRNA,MC' species with methionine-accepting activities of 1600 and 2000 pmol/A 260 unit respectively. The chloroplast t R N A F species has been shown to hybridize to a peak of chloroplast DNA obtained after CsCIdensity-gradient centrifugation of total S. obliquus DNA (Pryke et al., 1979) .
Studies on the structure of these tRNA species will show whether they conform to the generalized tRNA structure. By relating their structures to their ability to be aminoacylated with the homologous or E. coli synthetase, information may be provided about the structural features of the tRNA species that are recognized by the synthetases. We have previously shown that no deamination of accessible cytidine residues occurs when Escherichia coli tRNAPhe is treated with 1 M-NaHSO,, pH 7.0 (Lowdon & Goddard, 1976) . At this pH, bisulphite reacts with accessible uridine residues to form 5,6-dihydrouridine-6-sulphonate residues, but these are readily reconverted into uridines during the subsequent treatment with Tris/HCl, pH 9.0. However 'fingerprints' of ribonuclease TI or pancreatic ribonuclease digests of bisulphite (pH 7.O)-treated E. coli tRNAPhe differed from those of untreated tRNAPhe. Subsequent analysis showed that ms2i6A* (occurring in the ribonuclease T, fragment A-A-ms2i6A-A-Y-C-C-C-C-Gp and in the pancreatic ribonuclease fragment G-A-AmsS'A-A-Yp) had reacted to form a new alkali-stable product that contained one bisulphite molecule per residue. This suggested that the new product is analogous to that found when Wisopentenyladenosine is modified by anti-Markownikoff addition of a sulphite radical to the unsaturated side chain (Hayatsu el al., 1972) . The high specificity of this reaction allowed simple unambiguous correlation of one structural change in the tRNAPhe * Abbreviation: ms2i6A. 2-methylthio-N6-isopentenyladenosine.
with the ability of the tRNA to be aminoacylated by using E. coli phenylalanine tRNA ligase prepared by the method of Stulberg (1967) . The reaction mixture (0.75 ml) contained 100rnM-Tris/HCl (pH 7.5)/ 10 mM-MgC12/10 mM-KCl/lOrn~-NH$1/4m~ reduced glutathione/2 m~-ATP/6.7fi~-[2,3-3Hlphenylalanine (sp. radioactivity 5 Ci/mmol); 0.4pg of enzyme and different amounts (0-0.4nmol) of treated and untreated E. coli tRNAPhC (accepting ability = 1500pmol of phenylalanine/A 260 unit). The reaction was started, after preincubation at 37"C, by addition of the enzyme (0.02ml). Samples (0.06ml) were withdrawn at 20s intervals, and pipetted onto 2.5cm Whatman 3MM filter discs, which were added to 10% (w/v) trichloroacetic acid, washed three times in 5% (w/v) trichloroacetic acid, once in ethanol and dried. The I3H]-phenylalanine was solubilized in 0.5 ml of 10% (v/v) hyamine hydroxide (6OOC; 20min) and counted for radioactivity in 0.5% (w/v) 2,5-diphenyloxazole/O.O3% (w/v) 1,4-bis-(5-phenyloxazol-2-yl)benzene/toluene scintillation fluid. The initial rate of aminoacylation, u, was thereby determined for six different concentrations, s, of each tRNA sample. From the Lineweaver-Burk plots of l/u versus l/s the Michaelis constant, K,, was 0 . 2 5~~ for untreated tRNAPhe and 0 . 2 4~~ for bisulphite (pH 7.O)-treated tRNAPhe. The corresponding value of maximal initial velocity for the above reaction conditions was 8.0pmol/min per ml of reaction mixture for both forms of tRNA.
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The very similar kinetics of aminoacylation for these two tRNA molecules indicate that the modification of the side chain (Nishimura, 1972) , an investigation of the codon responses of this modified tRNA is planned. of ms2i6A has a negligible effect on the recognition of E. coli tRNAPk by its homo~ogous synthetase. This is consis-Faulkner, R. (Lodish et al., 1976) . The mechanism that causes polyribosomal breakdown is a matter of speculation. During early and later development tRNA molecules are newly synthesized. At 2min after deprival of nutrients the 'charging' of tRNAAsn is decreased by 70%, whereas several other tRNA molecules tested are 'charged' to the same extent as in vegetative cells. From this result we suggest that an 'unloaded' tRNAAsn interferes with the elongation of peptide chains at polyribosomes and causes their breakdown. During preaggregation a tRNAAsn isoacceptor accumulates (Dingermann et al., 1979) . This tRNA contains the deazaguanosine-derivative Q. The structure and modification of the tRNAAsn isoacceptors of Dictyostelium discoideum is currently being investigated.
During vegetative growth 85% of the tRNA molecules that are present at polyribosomes comprise ribosylthymine at position 54, whereas tRNA molecules containing uridine at position 54 accumulate in the cytosol. During the early developmental preaggregation stage the amount of modified nucleosides in polyribosomal tRNA molecules is decreased. The polyribosomal tRNA molecules contain considerably lower amounts of 5-methyluridine, pseudouridine and 5methylcytidine than polyribosomal tRNA molecules from vegetative cells. The developmental changes in tRNA modification and aminoacylation are assumed to be involved in the regulation of the synthesis of developmental proteins. EcoR 1 is a type-I1 restriction endonuclease (Boyer, 197 1) . These enzymes recognize and cleave specific DNA sequences. Despite the widespread use of these enzymes for genetic manipulation and DNA mapping, little is known about the mechanism of any of them, or how they achieve their specificity.
EcoR I recognizes and cleaves the DNA sequence
at the point indicated (Hedgpeth et al., 1972) . This activity occurs at around neutral pH and at salt concentrations above 50mM, but at lower salt concentrations and at pH values above 8, the enzyme exhibits EcoR 1* activity when Sephadex G-100 (Greene et al., 1974) . The enzyme has a specific activity of 880000 units/mg of protein; 1 unit being the amount of enzyme required to digest completely 0.5pg of plasmid-ColEl DNA in lop1 of digestion buffer [100mM-Tris/HCI (pH 7.3)/50m~-NaC1/5 rn~-MgcI,] at 37OC, in 15 min. used to measure the initial rate of plasmid ColE1 digestion by EcoR 1 over a range of substrate concentrations. The data gave a K,,, for plasmid ColEI of 3 n~. The turnover number at 37OC was 8 double-strand scissions/min per enzyme molecule.
We have investigated the effect of protein-modifying reagents on the activity of EcoR 1. No loss in activity of the enzyme was We have purified EcoR 1 by modifying slightly the method of observed after 1 h with 12.5 mM-N-ethylmaleimide, or with 20m~-iodoacetate, or with IOmM-I-fluoro-2,4-dinitrobenzene.
is cut (Polisky et al., 1975) . Mg2+ is required for both activities.
We have shown that EcoR 1 not only binds to DNA containing EcoR I or EcoR I* sites but will also bind to DNA containing neither site. Green et al. (1978) : this was followed by gel filtration through
